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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To provide a liquid crystal display device which realizes the higher 
efficiency of brightness of a display surface and is further advantageous for the 
reduction of its size, thickness and electric power consumption by arranging a 
means for unifying the progressing direction of the light of a back light in a 
direction where a user's eyes or lens exists. 

CONSTITUTION: The liquid crystal display device constituted by arranging the 
back light 2 under a liquid crystal display element 62 is arranged with a prism 
sheet 1 for unifying the progressing direction of the light of the back light 2 in a 
direction where the user's eyes or the lens of an OHP, etc., exists between the 
liq. crystal display element 62 and the defused plate 39 of the back light 2. The 
prism sheet (directional sheet) 1, the front surface of which is a prism surface 
having a prescribed sectional shape and the rear surface of which is nearly a 
smooth surface, is used as the means for controlling the progressing direction of 
the light. As a result, the efficiency of the brightness of the display surface is 
enhanced. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A liquid crystal display having arranged a means to arrange a direction 
of movement of light of said back light in the direction to which a user's eyes or a 
lens is located between said liquid crystal display element and said back light in 
a liquid crystal display which arranges a back light under a liquid crystal display 
element. 

[Claim 2]The liquid crystal display according to claim 1 in which the upper 
surface is characterized by using a prism sheet a prism plane which has 
predetermined sectional shape, and whose undersurface are smooth sides 
mostly as a means to arrange a direction of movement of said light. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a liquid crystal display, and 
relates to the liquid crystal display which has arranged the back light under a 
liquid crystal display element especially. 
[0002] 

[Description of the Prior Art]What is called Twisted Nematic type of the 
conventional liquid crystal display element, it is based on the nematic liquid 
crystal which has positive dielectric anisotropy between the electrode substrates 
of two sheets -- the distorted helical structure 90 degrees, [ have and ] And they 
were a rectangular cross or a thing arranged so that it may become parallel to 
the axis of the liquid crystal element in which the polarization axis (or absorption 
axis) adjoins the outside of a two-electrodes board in the polarizing plate of a 
couple at an electrode substrate (JP,51-13666,B). 

[0003]ln such a liquid crystal display element of 90 degrees of angle of torsion, 
there was a problem in respect of the steepness gamma of change of the 



transmissivity of the voltage impressed to a liquid crystal layer versus a liquid 
crystal layer, and a visual angle characteristic, and, as for the number of time 
sharing (equivalent to the number of scanning electrodes), 64 was a practical 
limit. However, in order to cope with the image quality improvement and the 
display amount-of-information increase demand to a liquid crystal display 
element in recent years, Angle-of-torsion alpha of the liquid crystal element 
pinched between the polarizing plates of a couple is made larger than 180 
degrees, By having composition which detects change of the birefringence effect 
of the liquid crystal layer by the impressed electromotive force to this liquid 
crystal layer, improve the time-division-driving characteristic and increasing the 
number of time sharing Tea Jay Schaeffer, Applied [ by Jay nailing ] 45, No. 10, 
1021, 1984 "an A new Hailey Marti plexor" () Physics Letter [ Applied Physics 
Letter and ] T.J. It is discussed by Scheffer and J.Nehring: "A new, highly 
multiplexable liquid crystal display", and the sault part ISUTEDDO birefringence 
effect type (SBE) liquid crystal display is proposed. 

[0004]By the sealant which separated the predetermined interval, piled up the 
conventional liquid crystal display so that the field of the glass plate (an upper 
electrode board and a lower electrode board) of two sheets which laminated the 
electrode which consists of transparent conducting films, the orienting film, etc. 
might counter, respectively, and was provided in the circumference of an edge 



between both substrates. Both boards are pasted together and a liquid crystal is 
closed among both substrates, and it is arranged under the liquid crystal display 
element which installs or sticks a polarizing plate on the outside of both boards 
further, and a liquid crystal display element, and is constituted including the back 
light which supplies light to a liquid crystal display element. 
[0005]Although there are various types of back lights, For example, the 
transparent material which comprises the transparent synthetic resin board for 
leading the light emitted from a light source to the one distant from the light 
source, and making the whole liquid crystal display element irradiate uniformly, It 
comprises a cold cathode fluorescent lamp which is a light source arranged near 
[ which counters ] the 2 sides near the 1 side of a transparent material, a 
diffusion board which is arranged on a transparent material and diffuses the light 
from a transparent material, and a light reflector which is arranged under a 
transparent material and made to reflect the light from a transparent material in 
the direction of a liquid crystal display element. 

[0006]There is also a back light of what is called a direct bottom part which is 
arranged via a diffusion board under direct arrangement, two or more installed 
cold cathode fluorescent lamps, and a cold cathode fluorescent lamp under a 
liquid crystal display element, and comprises a light reflector made to reflect the 
light from a cold cathode fluorescent lamp in the direction of a liquid crystal 



display element. 

[0007]ln addition, the driving circuit substrate which is arranged at the outside of 
three sides of a liquid crystal display element, and has a drive circuit of a liquid 
crystal display element as component parts of a liquid crystal display, IC for a 
drive of a liquid crystal display element is carried, and there are two or more TCP 
which electrically connects a liquid crystal display element and a driving circuit 
substrate, a frame-like object which is the mold casts holding each of these 
members, a metal frame which stored such each part articles and in which the 
liquid crystal display window was opened, etc. 

[0008] Drawing 13 (a) is a partial exploded perspective view of the conventional 
liquid crystal display module, and drawing 13 (b) is an important section 
expanded sectional view of a back light. In this conventional example, as a back 
light, a light guide plate was not used but the example of the back light of the 
direct bottom part which arranged the cold cathode fluorescent lamp directly via 
the diffusion board under the liquid crystal display element was given. 
[0009]ln drawing 13 (a), in a diffusion board and drawing 13 (b), 36 shows a cold 
cathode fluorescent lamp, 38 shows a light reflector, and, as for the back light in 
which arrange a liquid crystal display module and 62 to a liquid crystal display 
element, 41 has been arranged at the metal frame, and 2 has been arranged for 
63 under the liquid crystal display element 62, and 39, an arrow shows light. 



[0010]The back light 2 is constituted by the cold cathode fluorescent lamp 36, 
the diffusion board 39, and the light reflector 38 which are light sources, and as 
shown in drawing 13 (a), it is arranged under the liquid crystal display element 
62. It is reflected by direct or the light reflector 38, and the light emitted from the 
cold cathode fluorescent lamp 36 penetrates the diffusion board 39, as shown in 
drawing 13 (b). It is spread with the diffusion board 39, equalization of the 
luminosity of a light-emitting surface is carried out, the light which penetrated the 
diffusion board 39 irradiates with the liquid crystal display element 62, and a 
display is performed. 
[0011] 

[Problem(s) to be Solved by the InventionJThe art nearest to this invention is 
indicated to JP,60-84709,A. In this art, equalization with the sufficient efficiency 
of the luminosity of a light-emitting surface in a required viewing angle range is 
attained by arranging diffusion prisms with diffusibility. However, it is difficult for 
slimming down of a liquid crystal display, a weight saving, and low power 
consumption to progress, and to maintain high-intensity [ of a display screen ] 
along with this these days. In this conventional technology, it is not taken into 
consideration about the position of a user's eyes, or the position of lenses, such 
as OHP (excess head projector), but there is a problem which becomes 
insufficient [ the luminosity of the light-emitting surface in a required viewing 



angle range ] in connection with low power consumption. 

[0012]ln consideration of the range in which lenses, such as a position of a 

user's eyes or OHP, are located, the purpose of this invention can attain 

efficient-ization of the luminosity of a display surface further, and there is in 

providing a liquid crystal display advantageous to slimming down, a weight 

saving, and low power consumption. 

[0013] 

[Means for Solving the Problem]ln a liquid crystal display in which this invention 
arranges a back light under a liquid crystal display element in order to attain said 
purpose, A liquid crystal display which has arranged a means to arrange a 
direction of movement of light of said back light in the direction to which lenses, 
such as a user's eyes or OHP, are located between said liquid crystal display 
element and said back light is provided. 

[001 4]A liquid crystal display using a prism sheet (directive sheet) a prism plane 
in which the upper surface has predetermined sectional shape as a means to 
control a direction of movement of said light, and whose undersurface are 
smooth sides mostly is provided. 
[0015] 

[Function]Since a means to arrange the direction of movement of this light has 
been arranged so that the light of a back light may come in the direction to which 



lenses, such as a user's eyes or OHP, are located between a back light and a 
liquid crystal display element by the liquid crystal display of this invention, 
Efficient-ization of the luminosity of a display surface can be attained and a liquid 
crystal display advantageous to slimming down, a weight saving, and low power 
consumption can be provided. 
[0016] 

[Example]Next, the example of this invention is described in detail using a 
drawing. 

[0017]As for example 1 drawing 1 (a), the important section expanded sectional 
view of a back light and drawing 1 (c) of the partial exploded perspective view of 
the liquid crystal display module of Example 1 of this invention and drawing 1 (b) 
are the partial expanded sectional views of a prism sheet. In this conventional 
example, as a back light, a light guide plate was not used but the example of the 
back light of the direct bottom part which arranged the cold cathode fluorescent 
lamp directly via the diffusion board under the liquid crystal display element was 
given. Drawing 2 (a), (b), and (c) is a side view of the liquid crystal display of the 
example of this invention, respectively. 

[0018]ln drawing 1 (a), the back light in which arrange a liquid crystal display 
module and 62 to a liquid crystal display element, 41 has been arranged at the 
metal frame, and 2 has been arranged for 63 under the liquid crystal display 



element 62, and 39 are set to a diffusion board, 1 is set to a prism sheet and 
drawing 1 (b), 36 shows a cold cathode fluorescent lamp, 38 shows a light 
reflector, and an arrow shows light. 

[Q019] Drawing 2 (a) shows the liquid crystal display which included the liquid 
crystal display and drawing 2 (b) which built the liquid crystal display module by 
this invention into the personal computer of a laptop type in the pen input type 
liquid crystal display and in which drawing 2 (c) built the liquid crystal display 
module into OHP (exaggerated head projector). As for 65, in drawing 2 (a), 4 is a 
lens of OHP in an input pen and drawing 2 (c) in a user's eyes and drawing 2 (b) 
3. An arrow shows the direction of movement of the light of the back light 
arranged in the direction in which a user's eyes or a lens is located. 
[0020]The back light 2 is constituted by the cold cathode fluorescent lamp 36, 
the diffusion board 39, and the light reflector 38, and as shown in drawing 1 (a), it 
is arranged under the liquid crystal display element 62. The prism sheet 
(directive sheet) 1 for arranging the direction of movement of the light of the back 
light 2 in the predetermined direction to which a user's eyes or a lens is located 
between the liquid crystal display element 62 and the diffusion board 39 of the 
back light 2 has been arranged. In this example, as a means to arrange the 
direction of movement of the light of the back light 2, The prism plane which 
carries out array forming of the stripe slot of a large number which have a 



triangular mountain and the sectional shape of a valley as the upper surface 
shows to drawing 1 (c) to parallel, respectively, The undersurface is a smooth 
side (refer to drawing 1 (b)) mostly, for example, the prism sheet 1 which 
consists of a 0.36-mm-thick polycarbonate film was used, and it laid on the 
diffusion board 39. The light emitted from the cold cathode fluorescent lamp 36 
is reflected by direct or the light reflector 38 as shown in drawing 1 (b), Penetrate 
the diffusion board 39, it is spread with the diffusion board 39, and equalization 
of the luminosity of a light-emitting surface is carried out, It doubles with the 
function of each liquid crystal display shown in drawing 2 (a) - (c) with the prism 
sheet 1, and the direction of movement of the light of the diffused back light 2 is 
arranged in the direction in which a user's eyes 3 or the lens 4 of OHP is located. 
Therefore, efficient-ization of the luminosity of a display surface can be attained 
and the luminosity the former and more than equivalent can be obtained these 
days to slimming down, the weight saving, and low power consumption which 
are advanced in the field of the liquid crystal display. 

[0021 ]The arrangement direction of the liquid crystal element on an electrode 
substrate when drawing 3 looks at the liquid crystal display element 62 which 
becomes this invention from the upper part (for example, rubbing direction), The 
direction of torsion of a liquid crystal element, the direction of a polarization axis 
(or absorption axis) of a polarizing plate, and the optical axis direction of the 



member which brings about a birefringence effect are shown, and drawing 4 
shows the important section perspective view of the liquid crystal display 
element 62 which becomes this invention. 

[0022]The direction 10 of torsion of a liquid crystal element and angle-of-torsion 
theta, It is prescribed by the kind and quantity of an optically active substance 
which are added by the nematic liquid crystal layer 50 which has the positive 
dielectric anisotropy pinched between the rubbing direction 6 of the orienting film 

21 on the upper electrode board 11, the rubbing direction 7 of the orienting film 

22 on the lower electrode board 12 and the upper electrode board 11, and the 
lower electrode board 12. 

[0023]ln order to carry out orientation so that a liquid crystal element may make 
a distorted spiral structure in drawing 4 on two sheets which pinch the liquid 
crystal layer 50, and between the lower electrode board 1 1 and 12, For example, 
it consists of glass, and also [ transparent ] the method of rubbing the surface of 
the orienting films 21 and 22 which consist of organic polymer resin which 
touches for example, becomes a liquid crystal on the lower electrode board 11 
and 12 from polyimide to one way, for example with cloth etc., and what is called 
a rubbing method are taken. In the direction of [ at this time ] to rub, i.e., a 
rubbing direction, and the upper electrode board 1 1 , the rubbing direction 7 turns 
into an arrangement direction of a liquid crystal element in the rubbing direction 



6 and the lower electrode board 12. Thus, give gap di and the lower electrode 
boards 11 and 12 are made to counter on two sheets by which orientation 
treatment was carried out, so that each rubbing direction 6 and 7 may cross at 
360 degrees from about 180 degrees mutually, If the nematic liquid crystal by 
which pasted up by the sealing compound 52 of the frame shape provided with 
the OFF chip part 51 for pouring in a liquid crystal for the electrode substrates 1 1 
and 12 of two sheets, and had positive dielectric anisotropy in the gap, and 
specified quantity addition was carried out in the optically active substance is 
enclosed, A liquid crystal element carries out molecular arrangement of the 
spiral structure of angle-of-torsion theta in a figure between the electrode 
substrate. It consists of indium oxide or ITO (Indium Tin Oxide), and also 
[ transparent ] 31 and 32 are lower electrodes, respectively. Thus, the member 
which brings a birefringence effect to the upper electrode board 1 1 upper part of 
the constituted liquid crystal cell 60 (a double refraction member is called below.) 
As for the 37 - 41st pages of the "phase difference film for STN-LCD" magazine 
electronic industry material February, 1991 item besides Toson, 40 is allocated, 
and, in a top, the lower polarizing plates 15 and 16 are further formed on both 
sides of this member 40 and liquid crystal cell 60. 

[0024]Although angle-of-torsion theta of the liquid crystal element in the liquid 
crystal 50 can take the value of the range of 180 to 360 degrees, are 300 



degrees from 200 degrees preferably, but. If the lighted condition near the 
threshold of a transmissivity-impressed-electromotive-force curve carries out 
from a practical viewpoint of avoiding the phenomenon used as the orientation 
scattered about in light, and maintaining the outstanding time sharing 
characteristic, the range of 230 to 270 degrees is more preferred. Fundamentally, 
this condition makes more sensitive the response of the liquid crystal element to 
voltage, and it acts so that the outstanding time sharing characteristic may be 
realized. As for product deltani and di of refractive-index-anisotropy deltani and 
thickness di of the liquid crystal layer 50, in order to acquire the outstanding 
display quality, it is desirable to set 1.0 micrometer as the range of 0.6 to 0.9 
micrometer more preferably from 0.5 micrometer. 

[0025]The double refraction member 40 acts so that the polarization condition of 
the light which penetrates the liquid crystal cell 60 may be modulated, and that 
only whose colored display was completed is changed into a monochrome 
display in liquid crystal cell 60 simple substance. For the purpose, product 
deltan 2 and d 2 of refractive-index-anisotropy deltan 2 and thickness d 2 of the 
double refraction member 40 are very important, and sets 0.8 micrometer as the 
range of 0.5 to 0.7 micrometer more preferably from 0.4 micrometer. 
[0026]Since the elliptical polarization by a double reflex is used, the axis of the 
polarizing plates 15 and 16, and when using an optically uniaxial transparent 



birefringent plate as the double refraction member 40, the relation between the 
optical axis and the directions 6 and 7 of liquid crystal arrangement of the 
electrode substrates 11 and 12 of the liquid crystal cell 60 is very important for 
the liquid crystal display element 62 which becomes this invention. 
[0027] Drawing 3 explains the operation effect of the above-mentioned relation. 
Drawing 3 shows the relation of the liquid crystal element axis arrangement 
direction of the axis of the polarizing plate at the time of seeing the liquid crystal 
display element of the composition of drawing 4 from a top, the optical axis of an 
optically uniaxial transparent double refraction member, and the electrode 
substrate of a liquid crystal cell. 

[0028]The liquid crystal element axis arrangement direction of the upper 
electrode board 11 where the optical axis of the transparent double refraction 
member 40 optically uniaxial in 5 and 6 adjoin the double refraction member 40 
and this in drawing 4 , The direction of liquid crystal arrangement of the lower 
electrode board 12 and 8 7 The absorption axis or polarization axis of the upper 
polarizing plate 15, 9 is the absorption axis or polarization axis of the lower 
polarizing plate 16, and the angle alpha The angle of the direction 6 of liquid 
crystal arrangement of the upper electrode board 1 1 , and the optical axis 5 of the 
optically uniaxial double refraction member 40 to make, The angle beta is an 
angle of the absorption axis of the upper polarizing plate 15 or the polarization 



axis 8, and the optical axis 5 of the optically uniaxial transparent double 
refraction member 40 to make, and the angle gamma is an angle of the 
absorption axis of the lower polarizing plate 16 or the polarization axis 9, and the 
direction 7 of liquid crystal arrangement of the lower electrode board 12 to make. 
[0029]How to measure the angle alpha, beta, and gamma in this specification is 
defined here. In drawing 8 , it explains taking the case of the crossing angle of 
the optical axis 5 of the double refraction member 40, and the direction 6 of liquid 
crystal arrangement of an upper electrode board. The crossing angle of the 
optical axis 5 and the direction 6 of liquid crystal arrangement can be expressed 
with phii and phi2 as shown in drawing 8 , but in this specification, the angle of 
the smaller one is adopted among phii and phi2. That is, since it is phii<phi2 in 
drawing 8 (a), phii is used as the crossing angle alpha of the optical axis 5 and 
the direction 6 of liquid crystal arrangement, and since it is phh>phi2 in drawing 8 
(b), phi 2 is used as the crossing angle alpha of the optical axis 5 and the 
direction 6 of liquid crystal arrangement. Of course, in phii=phi2, whichever may 
be taken. 

[0030]ln the liquid crystal display which becomes this invention, the angle alpha, 
beta, and gamma is very important. 

[0031 ]As for the angle alpha, it is more preferably desirable [ at 90 degrees ] 
from 70 degrees preferably from 50 degrees to set it as 60 degrees from 30 



degrees from 20 degrees, and for the angle beta to set up the angle gamma at 
50 degrees from 0 times 70 degrees from 0 times 70 degrees preferably, 
respectively 90 degrees. 

[0032]lf angle-of-torsion theta of the liquid crystal layer 50 of the liquid crystal 
cell 60 is within the limits of 180 to 360 degrees, even if the directions 10 of 
torsion are any of clockwise direction and the counter clockwise direction, the 
above-mentioned angle alpha, beta, and gamma should just be in a mentioned 
range. 

[0033]ln drawing 4 , although the double refraction member 40 is allocated 
between the upper polarizing plate 15 and the upper electrode board 11, it may 
allocate between the lower electrode board 12 and the lower polarizing plate 16 
instead of being this position. In this case, when the whole composition of 
drawing 4 is made to do a handstand, it corresponds. 

[0034]Example 2 basic structure is the same as that of what was shown in 
drawing 3 and drawing 4 . In drawing 5 , angle-of-torsion theta of the liquid crystal 
element was 240 degrees, parallel orientation (homogeneous orientation) was 
carried out as the optically uniaxial transparent double refraction member 40, 
namely, angle of torsion used the liquid crystal cell which is 0 times, the ratio of 
the whorl pitch p (micrometer) of the liquid crystal material in which thickness d 
(micrometer) of a liquid crystal layer and an optically active substance were 



added here - d/p was set to 0.67. What formed with the polyimide resin film and 
carried out rubbing treatment of this was used for the orienting films 21 and 22. 
The tilt angle (pretilt angle) to which the orienting film which performed this 
rubbing treatment carries out inclined orientation of the liquid crystal element 
which touches this to a substrates face is 4 times, deltas and 62 of the 
above-mentioned optically uniaxial transparent double refraction member 40 are 
about 0.6 micrometer. On the other hand, the liquid crystal element of deltam 
and di of the liquid crystal layer 50 of a distorted structure is about 0.8 
micrometer 240 degrees. 

[0035]At this time, when the voltage which is impressed to the liquid crystal layer 
50 via the lower electrodes 31 and 32 by carrying out the angle beta and making 
the angle gamma into about 30 degrees about 30 degrees about 90 degrees in 
the angle alpha in a top was below a threshold and it became more than the 
threshold with light impermeability, i.e., black, and voltage, the black and white 
display of light transmission, i.e., white, has been realized. When the axis of the 
lower polarizing plate 16 was rotated 90 degrees from 50 degrees from the 
above-mentioned position, the impressed electromotive force to the liquid crystal 
layer 50 was below a threshold and white and voltage became more than the 
threshold, the black and white display contrary to the black above has been 
realized. 



[0036] Drawing 6 shows the contrast variation at the time of time division driving 
by 1/200 duty when changing the angle alpha with the composition of drawing 5 . 
That the angle alpha indicated contrast very high at about 90 degrees to be falls 
as it shifts from this angle. And if the angle alpha becomes small, blueness will 
borrow a lighting part and an astigmatism light part, if the angle alpha becomes 
large, an astigmatism light part will become purple, a lighting part will become 
yellow, and a black and white display becomes impossible anyway. Although a 
result in which the same may be almost said of the angle beta and the angle 
gamma is brought, in the case of the angle gamma, if it rotates about 90 degrees 
from 50 degrees as described above, it will become a black and white display of 
an inversion. 

[0037]Example 3 basic structure is the same as Example 2. However, angle of 
torsion of the liquid crystal element of the liquid crystal layer 50 differs 260 
degrees in that deltani and di are about 0.65 micrometer - 0.75 micrometer, 
deltas and d2 of the parallel orientation liquid crystal layer currently used as the 
optically uniaxial transparent double refraction member 40 are same about 0.58 
micrometer as Example 2. The ratio with the whorl pitch p (micrometer) of the 
nematic liquid crystal material in which thickness di (micrometer) and the 
optically active substance of the liquid crystal layer were added was set to 
d/p=0.72. 



[0038]At this time, the same black and white display as Example 2 has been 
realized by carrying out the angle beta and making the angle gamma into about 
15 degrees for the angle alpha about 35 degrees about 100 degrees. The point 
in which the black and white display of an inversion is possible is the same as 
Example 2 almost by rotating the position of the axis of a lower polarizing plate 
90 degrees from 50 degrees from the above-mentioned value. The tendency to a 
gap of the angle alpha, beta, and gamma is the same as that of Example 2 
almost. 

[0039]Although the parallel orientation liquid crystal cell without torsion of a liquid 
crystal element was used as the optically uniaxial transparent double refraction 
member 40 also in which example of the above, there are few color changes 
according [ the direction where the liquid crystal element used the distorted liquid 
crystal layer about 60 degrees from 20 degrees rather ] to an angle. This 
distorted liquid crystal layer is formed by pinching a liquid crystal between the 
substrates the direction of orientation treatment of the transparent substrate of 
the couple to which orientation treatment was performed was made to intersect 
predetermined angle of torsion like the above-mentioned liquid crystal layer 50. 
In this case, what is necessary is just to deal with the direction of 2 
division-into-equal-parts angles of the angle of nip of the two directions of 
orientation treatment which sandwich the torsion structure of a liquid crystal 



element as an optic axis of a double refraction member. A transparent high 
polymer film may be used as the double refraction member 40 (in this case, the 
thing of uniaxial stretching is preferred). In this case, as a high polymer film, PET 
(polyethylene terephthalate), an acrylic resin film, and polycarbonate are 
effective. 

[0040]Although the double refraction member was still more nearly single in the 
above example, in addition to the double refraction member 40, in drawing 4 , the 
double refraction member of one more sheet can also be inserted between the 
lower electrode board 12 and the lower polarizing plate 16. In this case, what is 
necessary is just to readjust deltan 2 and 62 of these double refraction members. 
[0041]Example 4 basic structure is the same as Example 2. However, as shown 
in drawing 9 , a multicolor display is attained by forming the optical light-shielding 
film 33D on the upper electrode board 1 1 between red, the green and blue light 
filters 33R, 33G, and 33B, and each filter comrade. The relation between the 
arrangement direction of the liquid crystal element in the 4th example, the 
direction of torsion of a liquid crystal element, the shaft orientation of a polarizing 
plate, and the optical axis of a double refraction member is shown in drawing 7 . 
[0042]ln drawing 9 , on each filters 33R, 33G, and 33B and the optical 
light-shielding film 33D, in order to reduce the influence of these unevenness, 
the smooth layer 23 which consists of insulating materials was formed, and also 



the upper electrode 31 and the orienting film 21 are formed. 
[0043]They are the liquid crystal display element 62 by example 5 Example 4, a 
drive circuit for driving this liquid crystal display element 62, and the liquid crystal 
display module 63 that packed the light source into one compactly. 
[0044] Drawing 10 shows the exploded perspective view. IC34 which drives the 
liquid crystal display element 62 is carried in the printed circuit board 35 of the 
frame-like object provided with the window part for inserting in the liquid crystal 
display element 62 in the center. The printed circuit board 35 in which the liquid 
crystal display element 62 was inserted is inserted in the window part of the 
frame-like object 42 formed by the plastic mold, puts the metal frame 41 on this, 
and fixes the frame 41 to the frame-like object 42 by bending the nail 43 in the 
infeed 44 currently formed in the frame-like object 42. 

[0045JA white paint is applied to the transparent material 37 and metal plate 
which consist of an acrylic board for making the liquid crystal display cell 60 
irradiate with the cold cathode fluorescent lamp 36 arranged at the upper and 
lower ends of the liquid crystal display element 62, and the light from this cold 
cathode fluorescent lamp 36 uniformly. The formed light reflector 38 and the 
diffusion board 39 of the opalescence which diffuses the light from the 
transparent material 37 are inserted in the window part from the back side of the 
frame-like object 42 in order of drawing 10 . The crevice where the inverter power 



circuit (not shown) for turning on the cold cathode fluorescent lamp 36 was 
established in the right-hand side reverse part of the frame-like object 42 (not 
shown) It is in the position which counters the hollow 45 of the light reflector 38. 
It is stored. The diffusion board 39, the transparent material 37, the cold cathode 
fluorescent lamp 36, and the light reflector 38 are fixed by bending the 
tongue-shaped piece 46 provided in the light reflector 38 in the small sum 47 in 
which it is provided by the frame-like object 42. 

[0046]Also in the liquid crystal display module 63 of this example, between the 
liquid crystal display element 62 and the diffusion board 39 of the back light 2, 
The prism sheet 1 which arranges the direction of movement of the light of the 
back light 2 in the direction in which a user's eyes or a lens is located is arranged, 
efficient-ization of the luminosity of a display surface can be attained, and it is 
advantageous to slimming down of a liquid crystal display, a weight saving, and 
low power consumption. 

[0047]The liquid crystal display module 63 by example 6 Example 5 is used for 
the indicator of a laptop computer. 

[0048]The figure which mounted the block diagram in the laptop computer 64 at 
drawing 12 is shown in drawing 11 . The liquid crystal display module 63 is driven 
for the result calculated by the microprocessor 49 by IC34 for a drive via LSI48 
for control. 



[0049]As explained above, according to the above-mentioned example, it has 
the outstanding time-division-driving characteristic, and the electric field effect 
type liquid crystal display which enables black and white and a multicolor display 
further can be realized. 

[0050]As for this invention, although this invention was concretely explained 
based on the example above, it is needless to say for it to be able to change 
variously in the range which is not limited to the above-mentioned example and 
does not deviate from the gist. For example, in the above-mentioned example, 
as the back light 2, as shown in drawing 1 (b), Two or more cold cathode 
fluorescent lamps 36 (or a hot cathode fluorescent lamp may be used) are 
arranged under the liquid crystal display element 62, As shown in the direct 
bottom part back light which arranges the diffusion board 39 between these cold 
cathode fluorescent lamps 36 and liquid crystal display elements 62, and 
arranges the light reflector 38 under the cold cathode fluorescent lamp 36, or 
drawing 10 , It is applicable also to the back light which approaches along the 
side of the transparent material 37 and consists of the arranged cold cathode 
fluorescent lamp 36, and the diffusion board 39 and the light reflector 38. The 
construction material of the prism sheet 1, thickness, the composition, etc. can 
use various things. What is necessary is just to form the prism plane of the prism 
sheet 1 in shape which makes it point in the predetermined direction in which 



lenses, such as eyes of a user who illustrated to drawing 1 (c), or OHP, are 
located to the light of the back light 2, and it is not limited to the example of 
drawing 1 (c). For example, either [ at least ] the mountain of a prism plane or the 
valley may be tinged with the edged not shape but radius of circle, and an angle, 
a pitch, etc. of a mountain and a valley of a stripe slot can use various things in 
consideration of the refractive index of material, etc. The angle or pitch of a 
stripe slot may not be uniform over the prism sheet 1 whole, either. Integral 
moulding may be carried out so that a diffusion zone may be formed with the 
material which could form the prism sheet 1 and the diffusion board 39 in one, 
for example, mixed diffusion particles in the transparent resin material for the 
undersurface side and a prism plane may be formed in the upper surface side. 
The smooth side of the undersurface of the prism sheet 1 may be a convex or a 
concave surface slightly. Although the above-mentioned example showed the 
example applied to the liquid crystal display of the passive matrix, it is applicable 
also to the liquid crystal display of an active matrix. 
[0051] 

[Effect of the InventionJAs explained above, according to this invention, 
efficient-ization of the luminosity of a display surface can be attained and a liquid 
crystal display advantageous to slimming down, a weight saving, and low power 
consumption can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] As for the partial exploded perspective view of the liquid crystal 
display module of Example 1 of this invention, and (b), an important section 
expanded sectional view and (c) of (a) are the partial expanded sectional views 
of a prism sheet. 

[Drawing 21 (a) - (c) is a side view of the liquid crystal display of the example of 
this invention, respectively. 

[Drawing 3] lt is an explanatory view showing the relation between the 
arrangement direction of the liquid crystal element in one example of the liquid 
crystal display which becomes this invention, the direction of torsion of a liquid 
crystal element, the shaft orientation of a polarizing plate, and the optical axis of 
a double refraction member. 

[Drawing 4] lt is an important section exploded perspective view of one example 
of the liquid crystal display which becomes this invention. 
[Drawing 51 lt is an explanatory view showing the relation between the direction 
of torsion of the liquid crystal element in another example of the liquid crystal 



display which becomes this invention, the shaft orientation of a deflection plate, 
and the optical axis of a double refraction member. 

[Drawing 6] It is a graph which shows the contrast about the example of drawing 
^of the liquid crystal display which becomes this invention, and the transmitted 
light color-crossing angle alpha characteristic. 

[Drawing 7] lt is an explanatory view showing the relation between the 
arrangement direction of the liquid crystal element in another example of the 
liquid crystal display which becomes this invention, the direction of torsion of a 
liquid crystal element, the shaft orientation of a deflection plate, and the optical 
axis of a double refraction member. 

[Drawing 8] lt is a figure for explaining how to measure the crossing angle alpha, 
beta, and gamma. 

[Drawing 9] lt is a partial notch perspective view of the upper electrode board part 
of one example of the liquid crystal display which becomes this invention. 
[Drawing 10] lt is an exploded perspective view of the liquid crystal display 
module which becomes this invention. 

[Drawing 11] lt is a block diagram of one example of the laptop computer which 
becomes this invention. 

[Drawing 12] lt is a perspective view of one example of the laptop computer 
which becomes this invention. 



[Drawing 13] (a) is a partial exploded perspective view of the conventional liquid 
crystal display module, and (b) is an important section expanded sectional view 
of the back light of the liquid crystal display module of (a). 
[Description of Notations] 

1 [ - A light reflector, 39 / - A diffusion board, 41 / - Metal frame. ] - A prism 
sheet, 2 -- A back light, 36 - A cold cathode fluorescent lamp, 38 
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